Oligodeoxyribonucleotide-based antagonists for Toll-like receptors 7 and 9.
Oligodeoxyribonucleotides containing unmethylated CpG motifs act as TLR9 agonists. In this study, we evaluated oligonucleotides containing an unmethylated CpG motif in which two nucleotides adjacent to the CpG dinucleotide were substituted with 2'-O-methylribonucleotides, resulting in TLR7 and TLR9 antagonists. In mouse and human cell cultures, antagonists did not stimulate immune activation but inhibited TLR7 and TLR9 agonist-induced activity. In mice, antagonists inhibited immune responses induced by TLR9 agonists for up to several days, and the inhibition was dose-dependent. Antagonists also inhibited immune responses induced by an RNA-based TLR7/8 agonist but not TLRs 2, 3, 4, or 5 agonists in mice. Additionally, antagonist inhibited TLR9 agonist-induced IL-6 in lupus-prone MRL/lpr mouse spleen cell cultures. These results indicate that antagonists described herein can suppress immune responses induced by TLR7 and TLR9 agonists. Antagonists may be suitable candidates for treating inflammatory and autoimmune diseases where inappropriate or uncontrolled TLR activation has been implicated.